Aim: The present study clarifies the effects of participation in a preventative health classroom program (exercise program) for 1-year on the physical functions of pre-frail elderly individuals in comparison to healthy elderly individuals.
classroom for one year on the physical functions of pre-frail elderly people.
Methods

Participants
This study included 28 pre-frail elderly female participants (pre-frail group: 78.2, SD = 6.4) and 28 elderly healthy female participants (control group: 75.3, SD = 5.3) who consistently participated in the exercise program for care prevention for a 1-year period (Table 1 ). All subjects resided of Kyoto city, Japan. Physical function measurements were conducted at the beginning and end of the exercise program in both groups. No significant differences were observed in the mean values of age and physique between the control and the pre-frail elderly groups. All participants were healthy and could participate in the study's physical function tests. The purpose of this study, measurement contents, and safety procedures as well as their right to refuse the survey and tests and that participation was on a voluntary basis, was explained to all participants. After receiving written informed consent from all participants, the following survey and tests were carried out. conditions, and mental status. This checklist is used to screen pre-frail and healthy elderly individuals in Japan. The pre-frail elderly group includes individuals with any of the following corresponding items: more than 10 of the 20 items excluding those related to mental status, more than three items among those related to motor function, all of the two items related to nutritional status, and more than the two items among those related to oral function. In addition, the healthy elderly group included individuals without the corresponding abovementioned criteria and showed a decline in vital functions. Mental services, such as a visiting nurse, were provided to both the pre-frail and healthy elderly pg. 9
individuals who were identified to withdraw indoors and have a decline in cognitive functions and mental status. None of the participants in the present study withdrew indoors or showed a decline in cognitive functions and mental status.
Physical function measurement
The following four physical function tests were performed to understand physical It is desirable for elderly individuals to undergo tests that may reflect a decrease in their physical functions with age in view of their safety and physical and mental burden. 10 These tests have been used generally due to their high degree of safety.
3
Grip strength of the right and left hands was measured once while standing using a Smedley hand dynamometer (TKK5401, Takei Scientific Instruments, Niigata , Japan).
The mean of the strength of both hands was analyzed. The one-legged balance with eyes open test was measured on the basis of the Implementation Guidance of the Ministry of Education, Culture, Sports, Science and Technology. 3,11 For the 5-meter walking time test, when participants walked 11 meters, the time taken to walk from the 3-meter point to the 8-meter point was measured. 3 The TUG test was measured as the time taken to walk to a cone at a distance of 3 meters starting from a sitting position on a chair, to pg. 10 return to the original seated position.
3,12
Measurement procedure
The survey and measurements were carried out after sufficiently explaining the content to each participant in advance. We asked them not to participate in the physical function tests if they felt it would be too difficult for them. In addition, we emphasized that survey participation was voluntary. After confirming that there were no particular problems after measuring physique and blood pressure (systolic and diastolic),
following the 10 min warm-up that focused on stretching exercises, the physical function tests were performed.
Statistical analysis
Statistical analysis was carried out by using SPSS 11.5J for Windows (SPSS Japan Inc, Tokyo, Japan). A two-way ANOVA with repeated measures on period was used to examine mean differences for the physical function tests. When significant interaction and main effects were found, a multiple-comparison test was conducted using Tukey's Honestly Significant Difference (HSD) method for pair-wise comparisons. The change rate after 1 year of physical function tests was calculated by dividing a measured value after 1 year by one measured before beginning the exercise. A mean change rate between groups was examined by an unpaired t-test. An alpha level of 0.05 was pg. 11 significant for all tests. Table 2 Table 2 near here ***
Results
pg. 12 *** Table 3 near here ***
Discussion
The present study clarifies the effects of participation in the exercise program for 1-year on physical functions of pre-frail elderly individuals from a comparison with a healthy elderly group. Generally, physical functions of elderly individuals decrease with age. [13] [14] [15] In particular, the decrease in leg strength, balance ability, and flexibility is common. 16 Balance ability markedly decreases in individuals over 75 years of age. 17 Leg strength and walking function are important to gauge the extent of nursing care requirements. It was reported that a decrease in muscle mass, mobility, and balance ability is related to weakness in elderly individuals.
18,19
Grip strength is a simples and safe test of muscle strength. Furthermore, it is highly Walking ability declines after the age of 75 and 60 in men and women, respectively.
pg. 15
than in men. 30 Walking ability is an estimate of instrumental activity of daily living (IADL), death risk, and nursing home admission 22, 31, 32 ; it is used to evaluate the effects of care prevention exercise programs. The present result showed that the 5-meter walking time test significantly improved after 1year in both groups.
The TUG test is different from the 5-meter walking time test; it contains not only the walking movement but also movements such as rising from a chair, walking conversion, and seating behavior. 12 Therefore, it is a complex movement for elderly individuals.
12
This test reflects walking ability, leg strength, balance ability (balance), and ADL of the elderly; high test reliability and validity have been reported. 12,33, 34 The present results
showed that the pre-frail elderly group tested low on the TUG test before and after the exercise program. However, it improved after 1 year only in the pre-frail elderly group.
The pre-frail elderly group showed a significant improvement in change-rates compared with the control group. Hess et al. reported that when community-dwelling elderly individuals aged over 75 years carried out leg strength exercises for 10 weeks, the Berg's balance scale and the TUG test improved significantly. 35 Takimoto et al. From the aforementioned data, pre-frail elderly individuals experienced improvements in their walking and mobility abilities, but not in balance ability, by participating in the preventive exercise program for 1 year. It is important for pre-frail elderly individuals to improve their balance ability to prevent falls. Hence, it is necessary to examine the existing exercise programs and improve them. The exercise program intensity is a major factor that determines the effect of optimal exercise guidance as an intervention. In cases where it is difficult to increase the exercise intensity, it may be important to design an exercise program that considers exercise frequency and duration to increase the effects of exercise.
The present study comprised 28 pre-frail and 28 healthy elderly female participants in the regional exercise program for care prevention for a 1-year period. Because of the difficulty of having the same participants for 1 year, it is necessary to adequately examine the effect of the aforementioned program by using as many participants as possible. In addition, the study only assessed female participants with only four items assessing physical function tests. Therefore, novel insight may be obtained by examining the effects of the above exercise program using male pre-frail elderly and many physical function tests.
In conclusion, pre-frail elderly participants scored poorly in one-legged balance 
